Glomerular hemodynamics and vascular structure in uremia: a network analysis of glomerular path lengths and maximal blood transit times computed for a microvascular model reconstructed from subserial ultrathin sections.
The dimensions of individual capillary segments were determined from a glomerular model constructed on the basis of electron micrographs of subserial ultrathin sections of kidney tissue from a rat made chronically uremic by subtotal nephrectomy. Hemodynamic calculations used computer programs for node pressure analysis and for the determination of path lengths and transit times from afferent to efferent arteriole. The afferent arteriole divided into five primary capillary segments. Three of these carried 84% of the flow through 632 paths, which accounted for 54% of the capillary endothelial area. Their mean path length was 520.97 micron, mean of segment numbers per path 17.66, and mean transit time 0.50 sec. The remaining two capillary segments carried 16% of the flow and led to paths accounting for the remaining 46% of the capillary area. The number of paths from the afferent arteriole through these two segments was 21,244. Mean path length from the initial node through these two segments was 852.18 micron, mean of segment numbers per path 29.62, and mean transit time 20.76 sec. The most striking difference between the two sets of paths was in transit time. This asymmetry would tend to reduce the filtration surface and the Kf (hydraulic conductance x filtering surface area) by causing early filtration pressure equilibrium in much of the capillary network, and suggests an intrinsic glomerular aspect of chronic renal insufficiency.